Objectives-Little is known about the treatment Operation Enduring Freedom/Operation Iraqi Freedom (OEF/OIF) veterans receive for chronic non-cancer pain (CNCP). We sought to describe the prevalence of prescription opioid use, types and doses of opioids received, and identify correlates of receiving prescription opioids for CNCP among OEF/OIF veterans.
Introduction
Over the past 20 years, chronic non-cancer pain (CNCP) has increasingly been managed with opioid medications [1] [2] . Between 1980 and 2000, the rate of opioid prescriptions at outpatient visits for chronic musculoskeletal pain approximately doubled [3] . Despite the increased use of opioids, the safety and efficacy of long-term opioid therapy for CNCP is unclear [4] [5] [6] . Some investigators have sought to identify factors associated with receiving opioid prescriptions. Psychiatric disorders, including generalized anxiety disorder, panic disorder, depression, and dysthymia have previously been found to be associated with receiving an opioid [7] [8] [9] .
Pain conditions are highly prevalent among returning Operation Enduring Freedom/ Operation Iraqi Freedom (OEF/OIF) veterans; in ambulatory settings, 47% report at least a mild level of pain and over half report musculoskeletal pain [10] [11] [12] . There are several potential reasons for this. Compared to previous wars, injured OEF/OIF veterans have improved survival. In addition, OEF/OIF veterans have higher rates of complex injuries including polytrauma [13] [14] . Polytrauma and blast injuries among returning OEF/OIF veterans have been shown to increase the prevalence of a number of pain conditions, including chronic low back pain and head pain [10, [14] [15] [16] .
However, relatively little is known about the treatment OEF/OIF veterans receive for their pain. One prior report found that OEF/OIF veterans with blast injury reported higher rates of opioid analgesic use at discharge from a chronic pain rehabilitative program and reduced improvement in pain intensity following treatment compared to non-blast injured veterans [17] . In a cohort of polytrauma registry patients, approximately one-half of 133 blast-injured OEF/OIF veterans were prescribed opioid analgesics [18] . Another study reported an increase in the prevalence of chronic opioid use in young veterans within a 5-year period [19] . Further, this prior report found that primary care providers prescribed up to 80% of opioids [19] . Little information is available regarding other aspects of opioid use (e.g., types of medications, doses, duration of treatment) or the correlates of receiving opioid prescriptions in this patient population.
Given the high prevalence of pain conditions and the prevalence of associated comorbid psychiatric conditions [15, 20] among OEF/OIF veterans, we sought to describe the prevalence of prescription opioid use, as well as patterns of opioid use by OEF/OIF veterans who have at least moderate CNCP. We also evaluated demographic and clinical factors associated with receiving any opioid prescription.
Methods
This study was approved by the local VA Medical Center Institutional Review Board.
Study Sample
Veterans receiving treatment within Veterans Integrated Service Network-20 (VISN-20), namely any VA facility in the Pacific Northwest (Washington, Oregon, Idaho, and Alaska) were included in the study sample. Patient data were extracted from the VISN-20 Data Warehouse, which is updated monthly and contains data from the main clinical software packages of regional VA healthcare facilities and two national VA databases [21] . Warehouse data were linked to OEF/OIF Roster data. The OEF/OIF Roster is developed and maintained by the VHA Service Support Center, and OEF/OIF roster files are provided by the Department of Defense, Defense Manpower Data Center (DMDC)-Contingency Tracking System Deployment file. The DMDC requires that veterans on the OEF/OIF roster were physically located within the OEF/OIF combat zones or specifically identified as directly supporting the OEF/OIF mission outside the designated combat zones in Afghanistan or Iraq.
Currently the VA healthcare system uses numeric rating scores (NRS) [22] to routinely screen for pain in clinical settings as part of its "Pain as the fifth vital sign" campaign [23] . The NRS rates pain intensity on a scale of 0-10, with 0 representing no pain and 10 representing the worst possible pain. To identify patients with CNCP for the current study, we used the VISN-20 Data Warehouse to find patients who had NRS pain scores ≥4 recorded in at least three different months during 2008. This is consistent with common definitions of chronic pain that require at least three to six month duration of moderate to severe pain [24] . A cutoff of four was used for this study due to its consistency with VA clinical practice and policy regarding indication for further evaluation of pain [25] [26] . An index date was calculated for each subject, defined as the date the last pain score ≥4 occurred in calendar year 2008. Exclusion criteria included: any visits to a VA opioid substitution (methadone maintenance) program in VISN20 within 12 months following the index date, any cancer diagnosis made in the 12 months following the index date, or surgery six months prior to or 12 months following the index date. Any patient who died within 12 months following the index date was also excluded.
Included subjects were classified into two groups: CNCP patients prescribed opioid medications or CNCP patients not prescribed any opioid medications within 12 months following the index date. CNCP patients who were prescribed an opioid were classified into two subgroups: CNCP patients prescribed <90 days of opioid medications (short-term use) or CNCP patients prescribed any opioid medications ≥90 consecutive days (long-term use) during the 12 month study period. To account for brief periods of time during which a patient might be waiting for a new prescription, if a patient had been prescribed at least 90 days of opioid medications within any 104-day block, the patient was defined as being a long-term user. This definition allowed for up to a 14-day gap in opioid prescriptions. Prescription rates for short-acting and long-acting opioids were compared across age groups for short-term and long-term users.
Demographic data including age, sex, education, marital status, ethnicity, branch of service, and military component of last deployment were collected for all subjects. Inpatient and outpatient diagnoses were based on International Classification of Diseases, Clinical Modification-9 th Revision (ICD-9-CM). If a diagnostic code for a disorder was documented by a provider within 12 months following the index date, the patient was coded as having the disorder. We collected information regarding substance use disorder (defined as substance abuse/dependence diagnoses for alcohol, amphetamine, cannabis, cocaine, opioids, polysubstance abuse, or other unspecified drugs of abuse), tobacco use, major depression, dysthymic disorder, panic disorder, and post-traumatic stress disorder (PTSD) diagnoses. Pharmacy data were reviewed to extract information on prescriptions of opioids, non-opioid analgesics, and adjunctive medications often used for pain. Opioid prescription dosages were translated into morphine equivalent dosages [27] .
Statistical Analyses
Demographic and diagnostic data were analyzed using chi-square or Fisher's exact tests for categorical variables and t-tests or analysis of variance (ANOVA) for continuous variables. Post-hoc tests were evaluated with Scheffe. Logistic regression was used to evaluate characteristics associated with receipt of any opioid prescription (yes/no). Regression models included variables for age, sex, pain score at index date, and diagnoses given during the study year (yes/no), including chronic low back pain, chronic neck and joint pain, migraine headache, PTSD, and nicotine use disorder. These particular diagnoses were included because we detected significant differences (p<0.05) between groups in bivariate testing; in addition, these diagnoses have previously been shown to be associated with receipt of prescription opioids in other patient populations [7] [8] [9] [28] [29] . Major depressive disorder was not entered into the model due to its high correlation with PTSD (Spearman's correlation = 0.288, p<0.001); PTSD was included instead because of its high prevalence in this population [15, 20] and due to its greater significance value in bivariate testing. Table 1 compares demographic differences between CNCP patients not prescribed opioids and those prescribed opioids over the 12-month study period. The majority of the sample was male (85%), white (84%), and the average age was 34 (SD=8.8) years. Just over half of the cohort was married (51%) and almost all had VA service-connected disabilities (95%) ( Table 1 ). There was a greater proportion of males in the group prescribed opioids long-term (92.5%) compared to the group prescribed opioids short-term (82.4%) or patients not prescribed opioids (81.6%), (p=0.002). Otherwise, no significant demographic differences were detected when comparing CNCP patients prescribed short-term or long-term opioids and patients not prescribed opioids. Table 2 compares clinical diagnoses among patients prescribed opioids and those not prescribed opioids. There were greater proportions of patients prescribed opioids (both longterm and short-term) with documented diagnoses of chronic low back pain (66%) and migraine headache (24%) compared to patients not prescribed opioids (48% and 14%, respectively) (p<0.001 and p=0.002, respectively). Patients prescribed opioids long-term had a greater prevalence of chronic neck or joint pain (70%) compared to short-term opioid users (60%) and patients not prescribed opioids (59%) (p=0.04). There were also greater proportions of diagnoses for major depressive disorder, PTSD, and nicotine use disorder in the group prescribed opioids compared to the group not prescribed opioids (all p-values < 0.05). There was no significant difference between groups in the rates of substance use disorders. In the overall sample, the most commonly diagnosed substance use disorders were alcohol (11.8%), cannabis (3.7%), or other substance use disorder (8.8%).
Results

Patient Characteristics
Opioids were prescribed to 64% (n=485) of all patients. CNCP patients prescribed opioids had reported greater pain NRS intensity at their index dates (6.5, SD=1.6) compared to CNCP patients not prescribed opioids (6.0, SD=1.6, t (760) = −3.80, p<0.001). The mean duration of opioid prescription was 61 days for patients in the short-term group and 285 days for patients in the long term group. Opioids were prescribed in primary care settings with the highest frequency (67.9%) compared to emergency department/urgent care settings (13.8%), outpatient surgical settings (5.3%), dental services (1.8%), podiatry (0.7%), or other settings (10.4%).
Of veterans prescribed any opioid, 59% were prescribed opioids short-term compared to 41% prescribed opioids long-term. CNCP patients who were prescribed opioids short-term or long-term received an average daily dose of 23.7 mg and 36.1 mg morphine equivalent, respectively (p<0.001). The range of average morphine equivalent dose for short-term users was 1.7 to 180 mg per day compared to 5 to 322 mg per day for long-term users. Patients prescribed opioids long-term were more likely to be administered one or more urine drug screens (31%) compared to patients prescribed opioids short-term (21%) or patients not prescribed opioids (13%) (χ 2 (2) = 21.59; p<0.001).
The proportions of CNCP patients receiving particular opioids are shown in Figure 1 . Shortterm opioid users had greater prescription rates for hydrocodone and codeine compared to long-term opioid users. Long-term opioid users had increased rates of short-acting oxycodone and short-acting morphine and prescriptions for long-acting morphine and methadone compared to short-term users.
The majority of short-term users were prescribed short-acting opioids (97%); few (8.5%) short-term users were prescribed long-acting opioids (Figure 2 ). Ninety-two percent of longterm users were prescribed at least one short-acting opioid and 49% of long-term users were prescribed at least one long-acting opioid. Forty-one percent of long-term users were prescribed both short-and long-acting opioids. A short-acting opioid only was prescribed to 51% of long-term opioid users.
Opioid users (short-term and long-term, respectively) were prescribed non-steroidal antiinflammatory medications (NSAIDs) or acetaminophen more frequently than non-opioid users (69% and 76% vs. 59%, χ 2 (2) = 18.34, p< 0.001). Capsaicin prescriptions were also more frequently prescribed to opioid users (short-term and long-term, respectively) compared to non-opioid users (12% and 8% vs. 5%, χ 2 (2) = 8.79, p< 0.05) as were prescriptions of anticonvulsants (29% and 44% vs. 24%, χ 2 (2) = 24.53, p< 0.001), benzodiazepines (26% and 33% vs. 14%, χ 2 (2) = 23.33, p< 0.001), and antidepressants (73% and 84% vs. 57%, χ 2 (2) = 41.29, p< 0.001).
The results of the logistic regression analysis examining factors associated with receipt of any opioid prescription are displayed in Table 3 . When adjusting for age, sex, and pain scores at index dates, diagnoses of chronic low back pain (OR = 1.83, 95% CI = 1.33-2.51) and migraine headache (OR = 1.66, 95% CI = 1.10-2.51) were associated with increased likelihood of being prescribed any opioid. Diagnoses of PTSD (OR = 1.42, 95% CI = 1.04-1.96) and nicotine use disorder (OR = 2.14, 95% CI = 1.41-3.27) were also associated with an increased likelihood of being prescribed opioids.
Discussion
In this study, we found that approximately two-thirds of OEF/OIF veterans with CNCP were prescribed opioids over a one-year timeframe, and that over one-third were prescribed opioids on a long-term basis. This study extends prior literature documenting high rates of opioid use among OEF/OIF veterans suffering from war-related injuries [17] [18] [19] . Almost half of returning OEF/OIF veterans experience pain, compared to 10-20% of the general population [10, 30] and higher rates have been documented to occur among those who have experienced polytrauma [15] . Based on these study findings, it appears that opioid medications are frequently used to treat CNCP in OEF/OIF veterans.
Our findings suggest that in several ways prescribers are adhering to guidelines for the treatment of chronic pain [31] [32] . Patients who receive opioids are more likely to receive adjunctive pain medications, such as NSAIDs/acetaminophen or antidepressants, and are more likely to be administered urine drug screening. However, our findings also suggest that in other ways, OEF/OIF veterans may not be receiving care consistent with pain and opioid treatment guidelines. Almost half of long-term opioid users were prescribed short-acting opioids only. Guidelines for the treatment of chronic pain often recommend that patients transition to long-acting opioids to improve adherence and provide more consistent pain control, though empirical evidence supporting the effectiveness or safety of long-acting over short-acting opioids is limited [4] [5] . In addition, the high rate of benzodiazepine prescriptions among opioid users is concerning. In our study, 33% of long-term opioid users were prescribed sedative-hypnotic medications, a finding similar to those found in two prior studies of the general population which found that 30% and 44% of long-term opioid users were regular users of sedative-hypnotics [29, 33] . The use of opioids and sedative-hypnotic therapy should be carefully monitored by prescribing physicians to prevent possible overdose or death [34] . Finally, although the use of urine drug screening was greater in the opioid users, the rates were still low in the long-term treatment group (31%), similar to a previous report of young veterans prescribed chronic opioid therapy [19] . Pain treatment guidelines recommend the use of regular urine drug screening for all patients, and more intensive monitoring for patients who are at high risk of aberrant behaviors [5] . The high rate of comorbid diagnosed substance use disorder in this group (15%) suggests that more frequent or more systematic drug screening may be indicated.
In this sample of OEF/OIF patients with CNCP, we found a high prevalence of comorbid medical diagnoses, and patients who were prescribed opioids had higher rates of psychiatric diagnoses than patients who were not prescribed opioids. Specifically, our results indicate that chronic low back pain, migraine headache, PTSD, and nicotine use disorder are associated with an increased likelihood of receiving a prescription for an opioid medication. The strongest predictor of opioid use in our study of veterans with CNCP was the diagnosis of nicotine use disorder. This association between opioid prescription and tobacco use is also consistent with previous research. Nicotine dependence predicted more frequent use of opioids in a population-based cohort study of CNCP patients [28] and in patients with painful spine conditions [35] . It has been suggested that increased opioid use by smokers may be caused by an altered perception of pain by exposure to chronic cigarette smoke and nicotine's analgesic properties resulting in cross-tolerance [36] .
Several limitations should be considered when interpreting the results of this study. This was a retrospective study using data that were obtained from administrative data sets. NRS scores were obtained as part of routine clinical care, and as such, may not have been administered systematically. Participants were predominantly male, white OEF/OIF veterans receiving VA healthcare in the Pacific Northwest portion of the U.S. who had a high rate of service-connected disabilities; generalizability to other groups is therefore limited. Because prescription medication information was obtained from administrative data, patient adherence to prescribed medications cannot be confirmed.
This study showed that the majority of OEF/OIF veterans who have chronic non-cancer pain and are treated in VA outpatient clinics have high rates of service-connected disabilities and are prescribed opioids. Several of our findings suggest a need for improvement in implementing guideline-level pain care for these veterans, in particular with regard to avoiding use of sedative-hypnotics, and perhaps greater use of long-acting opioid formulations and more frequent use of urine drug screening. Additional provider education and system supports are indicated to improve the quality and safety of opioid prescribing for this population. Frequency of short-acting and long-acting opioid medications prescriptions during 12 month study period for A) patients prescribed opioids short term (≤90 days) (n=284) and B) patients prescribed opioids long-term (>90 days) (n=201). Frequencies of Veterans (% of total number of patients within each pattern) prescribed short-acting opioids only, both short-acting and long-acting opioids, or only long-acting opioids according to short-term (≤90 days) (n=284) and long term (>90 days) (n=201) use. Note. All variables listed above were simultaneously forced into the model.
